The detection and perceived intensity of noxious thermal stimuli in monkey and in human.
1. The magnitude of the sensations produced by small increases in thermal stimuli superimposed on noxious levels of heat stimulation was studied by the use of a simple reaction-time task. Noxious thermal stimuli were presented on the face of three monkeys, the forearm volar surface of three monkeys, and the face of four human subjects. The subject, either monkey or human, initiated a trial by pressing an illuminated button. Subsequently, a contact thermode increased in temperature from a base line of 38 degree C to temperatures of 44, 45, 46, or 47 degrees C (T1). After a variable time period lasting between 4 and 10 s, the thermode temperature increased an additional 0.1, 0.2, 0.4, 0.6, or 0.8 degrees C (T2). The subject was required to release the button as soon as the T2 stimulus was detected. Detection latency, expressed as its reciprocal, detection speed, was defined as the time interval between the onset of T2 and the release of the button. 2. The monkeys' detection speed to stimuli presented on the upper lip was dependent on the intensity of both T1 and T2. Increases in the intensity of T2 between 0.1 and 0.8 degrees C produced faster detection speeds. In general, as the intensity of T1 increased, the detection speed increased to identical T2 stimuli. The monkeys' T2-detection threshold was also dependent on the intensity of T1. 3. The psychophysical functions obtained from stimulation of the monkey's face were compared with those obtained from the volar surface of the monkey's forearm. Whereas the T2 thresholds obtained from stimulation of the monkey's forearm and face were similar, the psychophysical functions obtained from stimulation of the face were significantly steeper than those obtained from stimulation of the forearm. 4. The humans' detection speed of T2 stimuli presented on the face was monotonically related to the intensity of T2 and was dependent on the level of T1. The psychophysical functions obtained from the human's face were equivalent to those obtained from the monkey's faces. 5. A cross-modality matching procedure was used to examine the perceived intensity of pain sensation produced by T2 stimuli in human subjects. The magnitude estimates of these stimuli were dependent on the level of T1, as well as the intensity of T2. Detection speed, plotted as a function of the estimated magnitude of pain, independent of T1 and T2 temperature, was best fit by a logarithmic function.(ABSTRACT TRUNCATED AT 400 WORDS)